Abstract Background: Healthy diet counselling is an important concept in health promotion. Physiotherapists are well positioned to initiate or support healthy nutrition in addition to physical activity counselling, in routine patient consultation. Objective: To determine the practices about and barriers to diet counselling practices among physiotherapists in Southeast Nigeria. Methods: In this cross-sectional survey, a total of 140 questionnaires were distributed among physiotherapists. Results: Overall, 103 physiotherapists responded. Physiotherapists are confident and consider the incorporation of dietary counselling very important and of high priority in their daily clinical work. They, however, assessed and counselled on dietary status opportunistically in patients. Notwithstanding, physiotherapists believed that the diet counselling they give could be effective in helping patients change their unhealthy dieting practices. Patients were also amenable to physiotherapists advocating on diet issues as part of their consultation. Several barriers to incorporating diet counselling into physiotherapy practice were identified, including lack of access to a dietician/health promotion staff/counsellors, lack of proper patient education materials, lack of expertise in relation to dietary risk factors' assessment and management, and uncertainty about what dietary services to provide.
Introduction
The globalisation of food and beverage supply chains has increased the availability of cheap, calorie-rich, nutrientpoor foods and beverages that are attractive to the poor but aggravate the risks factor of noncommunicable diseases (NCDs) [1] . Consequently, public health indicators suggest that unhealthy nutrition is on the rise globally, and Nigeria is not immune to the effects of the changing dietary behaviours and preferences. There is evidence of emerging nutritional transition in Nigeria [2, 3] , arguably because of the rapid economic development in Nigeria, which is currently the largest economy in Africa and among the fastest growing in the world. As such, dietary behaviour has been affected greatly leading to a shift from healthy local foods to increasing consumption of processed, ready-to-eat junk foods and beverages. This, in association with an unhealthy lifestyle, may be contributing to the rising trend in the mortality and morbidity rates of NCDs in Nigeria [4] .
All over the world, efforts are being intensified by all stakeholders, including healthcare professionals, to combat NCDs [4, 5] including advocacy for a healthy diet. A healthy lifestyle may be considered an important contributor to good nutrition, both directly, because it should include an adequate diet, and indirectly, because it reduces the risk of diseases that adversely affect nutritional status. Thus, promoting healthy diets and lifestyles is important and one of the primary methods of promotion should be through providing information and education. A study conducted among 98 patients diagnosed with type 2 diabetes in AlBuraimi Governorate, Oman, concluded that counselling largely illiterate diabetic patients about the impact of food, nutrition, and exercise on diabetes, shifted the patients from 'poor' to 'good' control in terms of metabolic outcome [6] . According to this study, the improvement in the metabolic outcome could be further enhanced by health education. Similarly, a Finnish study reported that lifestyle intervention focusing on diet and physical activity produced long-term beneficial changes in clinical and biochemical parameters and reduced risk of diabetes [7] . Findings from several other studies [8e10], including a recent systematic review [11] , have also supported this evidence.
Physiotherapy is among the largest health profession [12] and a leading established healthcare profession that primarily explores nondrug interventions including patient counselling [13] . However, little is known about physiotherapists' health promotion practice, confidence, and effectiveness beyond that of physical activity counselling. To holistically address contemporary health trends and priorities in terms of NCD risk factors, the concepts of physiotherapy care are changing dramatically. The need for physiotherapists to readjust their goals, strategies, and patterns of interaction with healthcare recipients and to include lifestyle counselling beyond physical activity counselling, is being increasingly emphasised [14, 15] .
Physiotherapists are remarkable for their association with noninvasive interventions with respect to health behaviour and lifestyle-related conditions. To diversify and fulfil the role of the contemporary physiotherapist within the context of interdisciplinary collaborative practice, there is a need for physiotherapists to continuously expand their expertise beyond treatment of disability and illness to include healthfocused practice, specifically targeting primary and secondary disease prevention [14] . This may include the skills needed to provide nutritional counselling to patients in daily practice, as well as having the knowledge to know when referral to a dietician, physician, or other health professional is warranted in patients with nutritional risk factors. The physiotherapists' skill to undertake nutritional counselling will enable them to identify, during routine clinic visits, patients with nutritional risk factors and to make clinically expedient decision regarding suitable interventions or referrals to nutritionists or physicians, hence fostering interprofessional collaborative practice. The World Confederation for Physical Therapy (WCPT) 2015 template lifestyle practice supports member organisations to push beyond traditional boundaries towards a more interprofessional collaborative practice and person-centred integrated service delivery, which are necessary for the successful prevention and management of NCDs and their risk factors [5, 14] .
A recent systematic review concluded that physiotherapists have the potential to effectively counsel patients with respect to lifestyle behaviour changes (including increasing physical activity, quitting smoking, improving nutrition, and reducing weight) alone or as supporters of health counselling initiated by other healthcare team members [13] . Physiotherapists are confident with counselling, particularly in relation to promoting physical activity [15e17], but less confident with respect to counselling for other aspects such as smoking cessation [18] . Arguably, nutrition-related behaviours are the most neglected in clinical practice generally [19] and specifically among physiotherapists. Not much is documented of physiotherapists' practices in terms of assessing and managing dietary risk factors in their patients. A study among physiotherapists in Ireland showed that the majority (55%) only assessed the dietary status of their patients opportunistically (i.e., "sometimes") at the initial consultation, with only 39% likely to assess dietary status at follow-up visits [15] . In a study among Australian physiotherapists, it was found that w42% of the sample studied provided dietary advice as part of weight reduction even when the majority (81.5%) strongly agreed that it should be part of their intervention [20] . The most common barriers to the prevention of this key component of physiotherapy practice were lack of time and expertise in this area [15] .
Various researchers believe that addressing these limitations are key to future physiotherapy practice [14, 15, 21] . A recent assessment of physiotherapy curricula in six countries in North America, Europe, and Asia Pacific showed that 94% of the programmes included theory teaching on basic nutritional counselling [22] . According to this report, however, only 35% of the programmes have practical sessions, with < 12% examining nutritional counselling as a clinical competence requirement for physiotherapy entry-level programmes [22] . Furthermore, it was observed that nutritional counselling, as with other health promotion topics, are now included in the majority of physiotherapy curricula [22] . Arguably, this is in response to the current global public health trends and the indications posed to health systems by emerging NCDs statistics.
Certainly, the 21 st century physiotherapist needs to be able to provide education relating to unhealthy dieting issues directly, or else should refer patients to a specialist practitioner in their daily clinical practice irrespective of the patient's primary presenting diagnosis [23] . To date, no report has focused on practice with respect to nutrition counselling among physiotherapists practising in Africa, even when emerging evidence shows that Africa has the highest mortality rate from NCDs. The risk factors for NCDs and their related consequences could be effectively prevented or significantly reduced by physiotherapists who are "preeminently well positioned to fill this critical healthcare niche in the 21 st century" [23] . This study was originally designed to provide preliminary data on current activities, competence, priorities, barriers, and perceived training needs regarding the lifestyle practice of physiotherapists in South East Nigeria. A part of our findings relating to physical activity promotion has been reported elsewhere [24] . In addition, this project has been extended to a national survey of lifestyle practices among physiotherapists in Nigeria [25] to provide a national baseline data for future cross country comparisons while maintaining regional reference data to monitor progress in local interventions.
The present paper reports on the practices and barriers to diet counselling practices among physiotherapists in Southeast Nigeria. It is important to provide a detailed snapshot of the physiotherapists' practices outside the traditional professional boundary such as nutritional counselling. Additionally, given that interventions in terms of training and policy changes are likely to begin as local or regional interventions, providing regional specific documentation will aid in effective and efficient evaluation and monitoring of intervention. This will enable informed decision on continuity and needed refinement prior to extension to the national level.
Methods
Background on Nigeria and the context of physiotherapy profession and practice Nigeria, a country in western Africa, has a population of > 160 million as of 2010, and is divided into six geopolitical zones. The Igbo tribe, which occupies the southeast zone, has a population of > 30 million people [26] . According to the current literature, there is one physiotherapist available to serve every 86,800 Nigerian [27] . However, this ratio could be disputed because many Nigerian-trained physiotherapists leave the country in search of greener pastures. Similarly, the board register does not specify the state where a registrant is currently practicing or whether or not a registrant is used. This makes it difficult to accurately determine the number of physiotherapists in Nigeria, and specifically South East Nigeria. However, the Nigeria Society of Physiotherapy and their various state chapters maintain a register of inducted members of the society. Given the limitations of the two registers, it is difficult to put a summary on the national and regional physiotherapist/population ratio, as well as drawing comparisons between national and southeast physiotherapy populations.
That notwithstanding, physiotherapy services in Nigeria are available primarily in tertiary-care settings and, to a lesser extent, in secondary care settings. Apart from a very few private clinics, physiotherapy services are almost nonexistent in primary care [24] .
Research design
This population-based study used a cross-sectional descriptive design.
Population and sampling
Purposive sampling was used to invite all physiotherapists working in South East Nigeria to participate in the survey. The criteria used to select participants included practising in either the private or government healthcare setting and having full-or part-time employment. From the records of the state chapters of the Nigerian Society of Physiotherapy, there are w176 fully registered physiotherapists working in the five south-eastern states of Nigeria. Among these, 19 had not worked for a period of 12 months as fully registered physiotherapists. In addition, five physiotherapists were on their annual leave, and eight physiotherapists were away from their workplace because they were either on training or maternity leave. A further four physiotherapists were not willing to participate. A total of 140 questionnaires were distributed and 103 were duly completed and returned, thus yielding a response rate of 73%. The survey flowchart is shown in Figure 1 .
Procedure
The conduct and protocol of this study was executed according to the approval given by the Ethical and Research Committee of the University of Nigeria Teaching Hospital, Enugu, Nigeria. Following institutional ethical approval, the state chapters of the Nigerian Society of Physiotherapy were contacted to obtain the number and contact details of physiotherapists currently practising in the five states of South East Nigeria. The physiotherapists were approached personally by research assistants who were final-year physiotherapy students of the University of Nigeria, using the contact details provided. All participants signed a voluntary written consent form applicable to the study after receiving a detailed explanation of the purpose and expectation of the research, with confidentiality assured. The questionnaires were distributed to physiotherapists at hospital departments, clinics, and medical centres. Upon delivery of the questionnaire to a respondent, the sex, state, and telephone numbers of the respondent would be coded into the questionnaire, as well as recorded by the research assistant for follow-up calls. Respondents were reminded to complete the questionnaire via telephone calls made twice a week to those who had not filled in the questionnaire. A maximum of 4 weeks was allowed for participants to complete the questionnaire, after which the research assistants collected the completed questionnaires from the physiotherapists. The data collection period lasted for 3 months (from March 2014 and May 2014).
Questionnaire
This study used a questionnaire described in 2008 by Laws et al [28] and modified by O'Donoghue and colleagues [15] for use among physiotherapists. It is a 23-item questionnaire, presented within five key domains: (1) assessment of risk factors, (2) management of risk factors, (3) lifestyle counselling, (4) barriers to assessing and managing lifestyle risk factors, and (5) education and training of physiotherapists. This questionnaire used a 4-point Likert scale of never, sometimes, usually, and always. Only the sections relating to diet are reported on in this manuscript.
The questionnaire's content validity was established by a research panel in the Republic of Ireland, via prior piloting and amendment [15] , and further refinement was completed by two researchers in Nigeria. The questionnaire is believed to be valid for use among Nigerian physiotherapists because both Nigeria and the Republic of Ireland have comparable physiotherapy professional education based on the British model. Also, a good to excellent reliability through Kappa coefficients analysis for items and whole questionnaires has been reported in an earlier publication in this population [24] .
Data analysis
The results were analysed using SPSS version 15 (IBM Corp., Armonk, NY, USA), with descriptive statistics of frequencies and percentages used in analysing the quantitative data.
Results
The respondents' demographic data have been previously reported elsewhere [24] . Summarily, 103 respondents participated in this study, of which 70% were male (72/103) with ages ranging from 25 years to 54 years, and postgraduation working experience of 2e22 years. Of the participants, 95% worked full time and 27.8% had worked in community health. The majority of the respondents (89%) practised in orthopaedic and musculoskeletal specialty, but in addition had clients who presented with neurologic, cardiopulmonary, and women's health conditions.
In the assessment of dietary status, 64% (66/103) of the respondents reported that they rarely (described as "never" or "sometimes") assessed dietary status in new patients and 66% (68/103) rarely did so in return patients. About half (52.4%, 54/103) "always" assessed any family history of cardiovascular disease (CVD) and diabetes, with only 16.5% (17/103) assessing anthropometric measures of their patients. In return, about one-third (34%, 35/103) of the respondents reported that they regularly (described as "usually" or "always") assessed diet, whereas 37.9% (39/ 103) of physiotherapists assessed family history of CVD and diabetes. Details are shown in Table 1 .
Regarding the management of patients with poor dietary habits, a majority of the physiotherapists reported that they regularly ("usually" or "always") advised an increase in fruit/vegetables (69.9%, 72/103) and fibre intake (55.3%, 57/103). However, 90% (94/103) rarely ("never" or "sometimes") provided written advice relating to a balanced diet. In addition, 56% (57/103) rarely referred patients to other service providers or support groups for dietary programmes, with about the same number (52%, 54/103) reporting that they rarely found other accessible service providers or support groups (see Table 2 for details).
In patients with identified physiological risk factors such as obese/overweight patients, although more than half (55.4e59.2%) of the respondents regularly recommended patients to consume less calories or less dietary fat, a substantial number of them (29.1e33.1%) never provided their patients with this advice. In patients with impaired glucose tolerance, the majority of respondents (66%, 50/ 103) did not regularly provide advice relating to diet. In patients with high blood pressure, less calories were mostly recommended opportunistically (i.e., "sometimes") by more than half of the respondents. In patients with hyperlipidemia, the most regular management approach reported was advising less dietary fat (51.5%, 53/103). Details are shown in Table 2 . Table 4 .
Discussion
The present study explored physiotherapists in Eastern Nigeria in terms of their dietary advice in their daily patient consultations and the barriers preventing them from doing this. The findings showed that, although physiotherapists are confident and considered the inclusion of dietary counselling as very important in their daily clinical work, they only assess dietary status opportunistically in both new and returning patients. The reason for this opportunistic approach was attributed to lack of access to a health promotion officer/counsellor as a means of providing diet counselling. Nevertheless, physiotherapists still believed Data are presented as n (%). a In the text, "rarely" is used to describe the response of "never" and "sometimes", and for "regularly" the responses of "usually" and "always".
that the diet counselling that they give to their patients is effective in helping them change their unhealthy dieting habits, and patients find it acceptable for them to raise diet issues as part of their consultation.
Findings regarding physiotherapist assessment of dietary status of patients are not surprising, as currently nutrition/diet counselling is not traditionally considered core to the clinical practice of physiotherapists in Nigeria. A report by O'Donoghue and colleagues [15] among primary care physiotherapists in Ireland showed that only half of the respondents reported that they assessed nutritional status, with even fewer providing any intervention, which is similar to the findings in this present study. Similarly, only a minority of Australian physiotherapists reported providing dietary advice, even when they strongly agreed that it should be part of weight reduction intervention [20] . Interestingly, a survey of physical activity promotion among National Health Service (NHS)-registered dieticians [29] indicated that, although it is not their specialist area, 93% reported that they regularly promoted physical activity, highlighting that healthcare professionals could make their clients mindful of lifestyle matters outside of their immediate area of expertise. It does appear that although physiotherapists are confident and considered the inclusion of dietary counselling an important part of their daily clinical duties, they would rarely assess their patient dietary status owing to a lack of access to health nutrition counsellors. Could the physiotherapists have assessed more patients if they have access to counsellors or if they possess the skill to determine the appropriate intervention to give? An answer to this is required in formulating a best-fit intervention to enhance promotion of healthy nutrition of patients in the physiotherapists' routine practice. Data are presented as n (%). a In the text, "rarely" is used to describe response of "never" and "sometimes", and for "regularly" the responses of "usually" and "always".
Our findings have implications in terms of physiotherapist preparedness to support principles of good healthcare transformation and to expand its core/traditional clinical competence in order to play a more active role in the changing healthcare context. With the present high rate of NCD mortality and morbidity in Nigeria [4] , a holistic care and preventive health approach should be one of the foci of the physiotherapy profession as physiotherapists are originally experts in preventive health education. Additionally, promotion of proper nutrition is an important component of the Alma Ata Declaration on Primary Health Care [30] . For physiotherapists to key into this declaration and play a contemporary role, theoretical knowledge of diet, nutrition, and NCDs in addition to practical skills training related to nutritional counselling is warranted. Guided counselling and motivational interviewing skills are important practical counselling skills that physiotherapists must learn, because a behavioural change is required for developing a new nutrition and diet habit pattern in people with nutritional risk factors [31] .
Relevant strategies, including further education of physiotherapists in health promotion with diet counselling incorporated as part of core clinical competence in physiotherapy practice, are warranted. Certainly, entry-level physiotherapy curricula in Nigeria need to be evaluated in terms of their adequacy to provide graduates with complete or relevant skills and strategies to address emerging healthcare needs, including health promotion and wellness, and illness prevention particularly, as it relates to combating NCDs. There have been calls for physiotherapists to go beyond physical activity practice and to embrace other lifestyle practices [14, 18, 23, 32] , and to include diet counselling as a clinical competence for physiotherapists particularly targeting the assessment and management for preventing NCDs or chronic diseases of lifestyle [15] . A range of mechanisms could be used to integrate nutritional promotion in patient consultation including provision of self-help material and computer-tailored messages [33] .
One of the positive findings from this study is that physiotherapists regularly assess the family history of CVD and diabetes. This is beneficial because early detection of risk factors is key to the prevention of NCDs, and sensitises individuals to their susceptibility to these diseases; thus caution should be taken in their dietary lifestyle choices. Conversely, like dietary status, anthropometrics are opportunistically assessed. This is unfortunate because empirical studies have shown a significant correlation between diet quality and body composition [34, 35] , and between body composition (body fat) and the incidence of NCDs such as CVD [36] .
In the management of patients in whom poor/unhealthy diets were identified, the majority of physiotherapists regularly provided verbal advice regarding increased fruit/ vegetables and fibre intake. A good number (43.7%) also regularly referred patients to other service providers when these were available. These are positive findings as epidemiological evidence suggests that people who regularly eat diets high in fruits and vegetables have lower risks of certain chronic conditions such as heart diseases and type 2 diabetes [6] . At present, there is no Nigerian guide to healthy eating recommendations. However, physiotherapy bodies worldwide including the WCPT agree that it is imperative that physiotherapy enhance its perception, knowledge, and skills in contemporary and emerging health trends, including health promotion and wellness.
Specifically, the majority of physiotherapists "never" provided written advice to patients with approximately half of them reporting that they used "no materials". Generally, with the exception of hypertension, providing diet counselling to patients with intermediate NCD conditions such as overweight/obesity, impaired glucose tolerance, or hyperlipidemia was generally poor with the number of those who "never" and those who "always" provide advice almost equal. These areas should receive more attention, the reason being that these patients have a higher chance of deteriorating into more dangerous and complicated stages More than 80% of the physiotherapists reported that they think it is very important and generally have the right attitude towards providing dietary lifestyle interventions. This is limited by lack of access to health promotion staff/ counsellors for those who require more intensive therapy. In addition, lack of proper patient education materials, lack of expertise in relation to dietary risk factors' assessment and management, with consequent uncertainty about what services to provide, were reported as a substantial barrier among other factors. Because health promotion is not a regulated profession in Nigeria, the best approach to enhancing health promotion resources should be one that encourages all healthcare professionals to improve their skills. This holds true for diet counselling in physiotherapy practice. It is therefore imperative that the Nigerian Society of Physiotherapists develops a short-and long-term action plan with respect to 21 st century population health requirements, particularly for the management of NCDs. This study provides baseline data, without which Nigeria may perhaps continue to lag behind in incorporating the evidence base into physiotherapy practice in an important area of lifestyle practice.
Conclusion and implications
This study was designed to provide the current picture of physiotherapy practice in terms of promotion of dietary counselling in daily clinical practice and barriers militating against it. This study is novel in being the first to provide a detailed report on physiotherapists' practice, belief, barriers, and training specific to dietary counselling. The findings reveal that although physiotherapists are confident and considered incorporating dietary counselling in daily clinical practice as very important, diet counselling was done opportunistically in contemporary physiotherapy practice. Several barriers to making diet counselling a key component of physiotherapy practice were identified. Our findings may be useful to the Nigerian Society of Physiotherapy, WCPT, and other national physiotherapy associations and regulatory bodies in both informing and developing content specifically related to addressing diet counselling in routine clinical practice.
Limitations
This study should be interpreted in line with several limitations. This study only used South East Nigeria as its sampling frame, and the sample size was relatively small. However, because we used total population sampling, potential selection bias may have been overcome and findings may provide preliminary data relating to contemporary physiotherapy practice in an important area of the current global health agenda. Finally, recall bias and social desirability bias may be an issue in our study because we relied solely on self-reported questionnaires as a tool for data collection.
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